Purpose: To evaluate the safety and feasibility of ureteroscopy plus elective double-J stent as an outpatient procedure in an unselected population with regard to the treatment for ureteral calculi and to present a multivariate analysis of factors predict hospitalization. Materials and Methods: Ureteroscopy was performed as an outpatient procedure on 308 consecutive patients with ureteral stones. Contraindication for day case surgery was the only exclusion criteria from the study. All causes that led to immediate hospitalization were recorded; at the same time, all causes of hospitalization that occurred within 72 h from the procedure were also recorded and included in the final analysis. Results: The overall stonefree rate and the rate of hospitalization were 94.5 and 9.7% respectively. Intraoperative complications were observed in 16 patients (5.1%). In terms of the variables related to hospitalization, the univariate analysis showed a statistical significant association between the American Society of Anesthesiologists (ASA) score (p < 0.001) and operative time (p = 0.018). At multivariate analysis, the only independent factor predictor of hospitalization was the ASA score (p < 0.001). Conclusions: In our experience, semirigid ureteroscopy is a safe and effective treatment that is independent of intraoperative local conditions or stone size. Elective Double-J stenting avoids major complications as the first reason for hospitalization. We suggest that ASA score > 2 should be taken into account when ureterorenoscopy is planning as an outpatient procedure.
Predictors of Hospitalization After
Nephrolithiasis is a common and costly disease with the incidence peaking at the third to fourth decade of life [1] . Recent epidemiological investigations show that approximately 10% of the population in United States is affected by kidney stone disease in their lifetime and this rate is increasing [2] . For ureteral stone, the European Association of Urology Guidelines reported that about 95% of ureteral stones up to 4 mm pass within 40 days and it is recommended that in patients with newly diagnosed ureteral stones < 10 mm, when active removal is DOI: 10.1159/000494358 not indicated, a periodic evaluation be performed and appropriate medical therapy offered [3] . Extracorporeal shock wave lithotripsy and ureterorenoscopy (URS) are the main treatment modalities for ureteral stones [4] . URS is a safe and effective procedure that has significantly changed the management of ureteral calculi. Several experiences using URS for ureteral calculi reported a high stone-free rate depending on the size and location of the stone, with low retreatment rate and a rate of complications ranged between 9 and 25% [5, 6] . In recent years, due to advancement in technology, most endourologic procedures along the urinary tract have been widely practiced as outpatient operations, including URS for ureteral stone [7, 8] . Today with the miniaturization of the instruments and new energy laser available, such as the 30 watt holmium: yttrium-aluminum garnet laser (30-W Ho Yag Laser), URS could achieve a high success rate in terms of stone-free rate and a decrease of hospitalization. First Wills and Burns [9] demonstrated the feasibility and safety of URS in a series of 134 patients on an outpatient basis. From this first experience, some other studies have reported similar results [10, 11] . Despite the widespread diffusion of URS in an outpatient setting in many urological centers, today we still have only few data on the most suitable population for outpatient surgery and many of these data derived from retrospective studies. Moreover, Mull et al. [12] have recently evaluated in 63,585 patients the factors associated with hospital admission after outpatient surgery in several surgical disciplines. The authors showed that the rate of admission was 5% for podiatry, 6.8% for orthopedic surgery, 14.21% for general surgery and 28.18% for Urology. The results of this large observational study are striking and in our opinion lead to 2 major considerations: urological surgery is different from other surgical disciplines and second, the safety of urological procedures in outpatient setting and the most suitable population for outpatient procedures need to be better defined. Thus, on the basis of these considerations, the aim of our study was to evaluate the safety and feasibility of URS plus elective double-J stent placement for ureteral stones as an outpatient procedure in an unselected population and to present a multivariate analysis of predictor variables of hospitalization.
Materials and Methods
This is a single-center prospective observational study and our internal review board approved the study. Between January 2013 and October 2015, 308 consecutive patients with ureteral stones in different localizations were treated with URS as an outpatient procedure. The only exclusion criterion from the study was contraindication to outpatient surgery based on anesthesia examination. All patients included in the final analysis were initially evaluated by an anesthesiologist who validated the URS feasibility as an outpatient procedure. Patients were classified by anesthesiologist on the basis of the American Society of Anesthesiologists classification of physical health (ASA score) into 3 categories (ASA score I-III). After obtaining signed informed consent from all patients, URS with the patient under general anesthesia was performed with semirigid ureteroscope (Storz 9.5 F) and the stones were treated with 30 W-Ho: Yag laser (Dornier Medilas H 30) or removed intact using endoscopic basket or endoscopic forceps. The laser was set with an energy pulse and frequency range between 0.8-15-J and 4-12 Hz. A double-J stent (6 or 8 F) was routinely inserted in all patients and removed after 15 days using flexible cystoscope and without any type of anesthesia. A planed X ray was obtained before double-J stent removal and stone-free rate was defined as the absence of residual stone. All procedures were performed by either a surgeon with more than 20 years of experience in upper endourology or a senior resident or fellow in enodourology. Operation time was defined as the duration between insertion of the ureteroscope in the urethra and the placement of the double-J stent at the end of the procedure. All procedures started between 08: 00 and 13: 00 am. Antibiotic prophylaxis was administered in all patients with cephalosporin as intravenous injection or quinolones in cases of positive anamnesis for adverse reaction to cephalosporin. Antibiotic therapy as oral administration was continued for 7 days after procedure. After the procedure, all patients were followed in a day-surgery hospitalization for a maximum of 6 h and then discharged with medical therapy after a decision was made by the surgeon and anesthesiologist. If observation was necessary, the patient was transferred to the inpatient ward. All causes of immediate hospitalization and all those that occurred within 72 h from the procedure were recorded and included in the final analysis. Criteria for hospitalization were the following: all surgical complications requiring observation (i.e., gross hematuria), respiratory and cardiac conditions, difficulty to recover from anesthesia, pain (defined as pain not responder to analgesic therapy) and fever ≥38 ° C. For all patients included in the study, we collected data about age, sex, stone burden and location, body mass index, comorbidities, operator (experienced surgeon vs. resident in urology), presence or absence of hydronephrosis. Comorbidities have been classified into cardiovascular, respiratory, systemic, intestinal or neurological diseases. Intra-operatively we collected data about the presence or absence of ureteral stenosis and the need of ureteral dilation, the presence or absence of impacted stone (defined by the presence of inflammatory bullous edema or hyperemia of the ureteral wall). All complications were reported according to the modified Clavien grading system [13] .
A descriptive statistic was built considering demographic and clinical features of the entire patient data set. Chi-square test and logistic regression were used to study statistical associations between all the considered variables and to estimate the probability of presence or absence of clinical features. CI for statistical significance was set as 95% (p < 0.05). All statistics were conducted using SPSS 19.0 software. 
Results
The study included 308 patients (185 males and 123 females) with a mean age of 52.7 years (SD 13.03, median 53; range 19-89). The number of stones in the lower, middle, and upper ureter was 22 (7.2%), 132 (42.8%), and 154 (49.9%) respectively. The mean stone burden was 10.04 mm (SD 3.05, median 10, range 2-22). The mean operation time was 61.02 min (SD 27.73, median 60, range 15-185). Table 1 shows the characteristics of the population included in the study. The overall stone-free rate was 94.5% (291/308 patients) and 30 patients (9.7%) were hospitalized. Of the cases hospitalized, 18 were females and 12 were males. Reasons for admission varied, but the most common were pain, cardiac condition, and general condition including nausea, respiratory distress, and difficulty in recovering from anesthesia. All causes of hospitalization are reported in Table 2 . According to the modified Clavien classification system [13] , intraoperative complications were observed in 16 patients (5.1%) and were respectively 8 patients Clavien IIIb including 8 ureteral perforation, 1 ureteral avulsion; and 7 patients Clavien I including 2 patients with fever and 4 patients with transient hematuria and 1 patient with persistent hematuria (Table 3 ). All cases of ureteral perforation were successfully treated with a double-J stent, while the case of ureteral avulsion was treated immediately with percutaneous nephrostomy placement and subsequently with renal auto-transplantation. In terms of the variables related to hospitalization, the univariate analysis showed a statistical significant association between the ASA score (p < 0.001), operative time (p = 0.018), and hospitalization (Table 4) . At multivariate analysis, the only independent factor predictor of hospitalization was ASA core (p < 0.001; Table 5 ).
Discussion
In recent years, due to advancement in technology, most of endourologic procedures along the urinary tract have been widely practiced as outpatient operations, including URS for ureteral stone [9] [10] [11] . In 1994, Wills and Burns [9] in a series of 134 URS on an outpatient basis reported only 3% of patients requiring hospitalization and they concluded that the decision to hospitalize a patient after URS should be based on preexisting medical problems or on problems that result from URS. Subsequently, Hip KH in a series of 69 consecutive patients evaluated the efficacy of URS in a day surgery center, reporting a success rate of 91% with a rate of complication of 10% and a 6% of unscheduled readmissions [10] . More recently, Cheung et al. [11] analyzed retrospectively a series 253 URS for ureteral stone performed as an outpatient procedure, reporting a success rate of 99.7% and a rate of unplanned admission of 3.6%. Moreover, in this study, no significant predictive factors for hospitalization were identified [11] . All these studies have demonstrated the feasibility of URS in day hospital regimen; however, most of them are retrospective and the criteria for outpatient setting are unclear. It thus makes it difficult to compare the results and to reproduce the method in everyday clinical practice. In this study, we prospectively analyzed the safety and feasibility of semirigid URS plus elective double-J stent placement in a series of 308 consecutive unselected patients with ureteral stones in different locations. We report a stone-free rate of 94.5% and a rate of unplanned admission of 9.7%. Interestingly in our experience, the reasons for hospitalization were mainly represented by general conditions including cardiac conditions (0.9%), nausea (1.6%), pain (2.6%), and difficult recovery from anesthesia (2.2%). On the contrary, a different spectrum of causes has been observed in other previous experiences. Tan et al. [14] reported pain (53%) and infection (9%) as major causes of unplanned admission. Similar results were reported by Molina Escudero et al. [15] who observed urinary acute retention (3.3%), fever (1.9%) and pain (2.6%) as major reasons for hospitalization. We believe that these different causes of hospitalization between our study and other similar experiences can be explained by the fact that in our study, all patients were submitted to double-J ureteral stenting independently by the intraoperative local conditions or stone size. This could explain why in our study we did not observe major complications such as renal colic, infection, or persistent haematuria as primary causes of hospitalization. Moreover, some authors have observed pathological factors related to stone disease as predictors of hospitalization at univariate and multivariate analyses: Molina Escudero et al. [15] found that stone located in pelvic region and intraoperative complications (p < 0.01) were associated to hospitalization for univariate analysis, while for multivariate analysis, the existence of intraoperative complications was the only indepen- dent predictor for the need for hospital admission . Similarly, Tan et al. [14] reported that in multivariate analysis, any previous admission related to stones (p = 0.001), history of psychiatric illness (p = 0.016), and bilateral procedures (p = 0.019) were significantly associated with unplanned admission. In our experience at univariate analysis, only ASA score (p < 0.001) and operative time (p = 0.018) were associated to hospitalization and no pathological factors related to stone disease or to surgical procedure were found to be associated with unplanned admission. This point could be in part explained by the protocol used in our study in which all patients were submitted to double-J stent. In our opinion, this could have reduced the potential bias related to the choice of stent placement according to surgeon preference. We know that ureteral stent in uncomplicated URS is not recommended and still debated [16] ; however, we believe that a specific protocol (including elective double-j stent) could make the procedure safe for outpatient surgery and contribute to an effective way of defining the predictors of hospitalization. Another important question regarding outpatient surgery is about the optimal population for this type of surgery. A better selection of the population for outpatient surgery could reduce the rate of unplanned admissions and related costs. Coley et al. [17] , in a retrospective series of 20,817 patients, evaluated the rate of unplanned admission after day case surgery. The authors showed that general surgery (3.2%), otolaryngology (3.1%), and urology (2.9%) had the highest rate of admission. More recently, Mull et al. [12] evaluated in 63,585 patients aged 65 and older the factors associated with hospital admission after outpatient surgery in different surgical disciplines. The authors showed that the rate of admission was 5% for podiatry, 6.8% for orthopedic surgery, 14.21% for general surgery and 28.18% for urology, suggesting that the safety of urological procedures in ambulatory basis and the right population for outpatient procedures need to be better defined. The recent advances in anesthetic techniques have progressively led many surgical procedures to be performed on an outpatient basis extending the types of patients that can be performed on an outpatient basis: For example, the guidelines of the ASA and other anesthesiological societies confirm that stable and controlled ASA III or IV is not an absolute contraindication for outpatient surgery for different surgical procedures [18, 19] . Comparing with previous retrospective experiences [15, 20] , we believe that the strength of our methods has been to include in the analysis patients with ASA III score and other general factors like comorbidities or body mass index, so to better define the right population for URS in a day surgery. In our analysis, only the ASA score was independently associated (p < 0.01) with hospitalization with 44% of patients with ASA score III who have been admitted to inpatient ward. The results of our study seem to be similar to those observed by Rambachan et al. [21] . A multiinstitutional multivariate analysis of patient factors that contribute to readmission after outpatient urological surgery showed that cancer history, bleeding disorders, and ASA score III-IV were significant predictors of readmission. However, in this study, surgical procedures for stone diseases were not included in the analysis. We believe that the results of this study could reflect the different nature of urological surgery compared to other surgical disciplines. Moreover, including patients with ASA score III could also explain a relative high percentage of unplanned admission in our series (9%). Indeed excluding patients with ASA III score in our analysis leads to a decreased rate of hospitalization (from 9 to 5%) that is comparable to previous experiences [14, 15, 20] in which only patients with ASA score I-II were evaluated. Therefore, on the basis of our results, we discourage to manage patients with ASA III score in an outpatient setting, especially if a long operative time (p = 0.018) can be expected. Moreover, the comorbidities at multivariate analysis did not reach statistical significance (p = 0.058), but we believe that it should be evaluated in a larger statistical sample so that we could have other items to define the ideal patient for outpatient surgery. The results of our analysis underline the importance of a dedicated anesthesiologist in the preoperative assessment so as to better select the right patient for outpatient surgery and to reduce the rate of unplanned admission. We know that our study has some limitations. Our study is not a randomized trial comparing patients with and without double-J stent so that all patients in our study were stented and 3 out of 6 (50%) of patients admitted for pain or discomfort had pain e urinary symptoms probably related to double-J stent. The placement of a double-J stent after URS is still controversial especially for uncomplicated URS [22, 23] . Recently Pais et al. [24] in a well-structured systematic review and metaanalysis showed that stent omission is associated with an increased risk of unplanned medical visit (OR however, these recommendations are derived from studies conducted on hospitalized populations and therefore may not necessarily be valid for an outpatient surgical procedure. For these reasons, we believe that an elective stent is crucial to increase the safety of the procedure in outpatient basis especially in a center where many procedures are performed by residents and fellow in endourology. Indeed another important question is whether the URS performed by resident or fellow in endourology can affect the rate of hospitalization. In our experience, at univariate and multivariate analyses, the operator (expert endourologist vs resident/fellow) was not statistically associated with unplanned admission (p = 0.063). We believe that this finding can be explained by the fact that elective stent make the procedure safe and more reproducible for both expert endourologist and residents. Another important limitation is that the outcomes are tracked only for 72 h postoperatively; therefore, we could not evaluate complications and readmissions beyond this period.
Conclusion
In our experience, semirigid URS with elective double-J stent placement is a safe and effective treatment as an outpatient procedure that is independent of intraoperative local conditions or stone size. In our series, URS for ureteral stones was associated with excellent results in terms of stone-free rate with an acceptable rate of an unplanned admission even in a training center, in the absence of major complications as a reason of hospitalization. We suggest that ASA score > 2 should be taken into account when URS is planned as an outpatient procedure.
